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(54) MODULATION METHOD, MODULATOR AND DEMODULATOR 

(57)Abstract: 

PURPOSE: To adapt a DSV control characteristic to a specification 
being a requirement of a transmission system by controlling a DSV of a 
modulation code based on an inserted pattern so as to minimize the 
increase in the redundancy as required. 

CONSTITUTION: A coding circuit 11 converts an input data series into a 
code series A suitable for transmission. A pattern generating circuit 12 
generates a pattern of a prescribed length at a prescribed interval 
inversely proportional to a low frequency cut-off frequency of a 
modulation code. A pattern insertion circuit 13 inserts the pattern to the 
code series A at a prescribed interval. A modulation circuit 14 applies 
NRZI modulation to a code series B with the pattern inserted thereto 
and outputs the result. A timing management circuit 1 5 controls the 
pattern insertion circuit 13 or the like. 
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[mmu iw*wk:w£©« 

IHHT»AU 

D S V flflfl! $ nfc«W«F^* ffl*"T £ £ £ £T £> 

[MM 2] (d, k) (d + 1) 

«/t^->*tJ*A£ftfc (d. k) ff^mNRZ I 
Sibt, D S VW»^n&«B«Ff ^ t * 10 

[mm 3] mm&mm&* mteaiMR*<DW*ij 

MM 1 XttMM 2 EttOXR&tt. 

[MM 4] MmA?->&. KOWctfiO* 1. 2<D 

3 iao/^->i?*5 c t sua i xts 

MM2Btto«ICfir& 

[MM 5] WE/**— 1, 2© 
3 IS^A ^ - * E £ it-5B*B 3 Eft 

[MM 6 ] *tm&XT*K*—>EJM<DD S V t . 
S * 5 fcME 3 ii(Z)/^->0^ ft o 1 r> l/T 

- 1 t-r* mm 4 E*t0>£ic#&. 

[MM 7 ] ^I§J#Ar*/t*->Kltt<0D SVi, 

» at* j:t*»tit*««« 5 Eioam 50 

jrj^NRZ I *WT*SHB^a 
t€»«t-r*«MSSM. 

[MM 9] (d, k) W*J*3»Jfc2 (d+1) tfy 
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k) »§*»4nrz UEwrsaEw^ats*^., 
ttsew^a^ & d s v«ifli$nfcaBWff^sm*-r* - 
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->*#AtSi:tS»»tt5lll««8Xli»«a9 
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[■mi 2] tmK*—>mxm»ifi* iw 

0", 1, 2 <D3m&<Drt& — ><Do*><D 1 -D&mtilhX 
[MM 1 3 } ^E#A-rs^*->&M©D S V 

^EHfA"rs^^->t*fc}fA-r*^^->m(o 

<^s«fc'5JcwE3a!s©/ , «^->©5'&oi^&a« 
b TJ¥ AT £ <fc 5 k ma/** - > if A^a &«mt £ ©I 

[MM 1 4] ^[eI»AT 5/1 ®D S V 

^[HJf ATS^r^ — >t*^lfAr«»/^->|Bjo 
«^*M©DSV££tti#U KHPlWKZ)«B**«*«/hS 
<J5tS<fc'5l3«IE3ajBC)/^->©'5-6©l'3Sa« 

m^wtZLffix.* z. t zftmt-rzmxm 1 2b«.<z>xpi 
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JifEiMtKO d + 1 tfv Mclfli^StU StftiOd+lt: 
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3H 1 6 E«<0SCW*ft. 
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«<8d + 1 Ky Mcia*$£nfc^fc€rfcL ±E/^— 
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+ 1 hj&S£T0T&£SB2<DK«/^-X XfcLk 
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3^»A$ns«[«<Z)d/2tfy h (d**«») X« (d 
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[0 0 2 7] *&, 2©«Bt»ttH, 
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[0 044] £7c, * 9 ©XBtSifeTfcL 
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[0 0 4 7] Sfc, »1 2 0*IH*ffiT«. ^lOXtt 
50 mi 1 ©SEW*ft»c*^T, ^lsHfA-r*/ , «^->Kfl9 
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SYNC 
ASYNC 
BSYNC 


for mod2to4dEi 

23T 21T 6T 
2IT 23T 6T 



[0055] At*->$Ma5|fci 2 ftmmm 1 

Tdc= (d-Si)+l+d 
= 2 (d+ 1) 

[0 0 5 9] 

Tdc= (d-Si)+ 1 + ( 
= d + 1 

[0 0 6 0] fcfc, 551, 2fc*3Vvr, Si fck JfAS 

n*/t*->KM©Mjirr* r oj o&t&o, o^s 

Bl2tt, «F#ft!sI»l ltCfc^T (d, k) nmfilBk 
mZtLT^ZtZte, 2 (d + l) Vybfrbfc*/*? 
— >Sr«*-rS. fc*, k==ooT«> ±m<0 rij 

i try ht*>5&s/t*->*«3rr*. 

[0 0 6 1] JMfcWiCte, (4, 2 2 ; 2, 5 ; 

5) ff^TIt /t*->58£|sIBl 2«, 10 (= 2 x 



^►Tde tf y h^sfts^^->s»f5efaiiHT..d. b'-/ h 
i*«nLTje«i«F-^**«u e:<z>*sBW#*a*-r 

31 (IBS) $n§. 

[0 0 5 6] XNIsIBl 4 3^&a*^n^5e 

jo BWf^tt, »A*n&/i*->© r i j 
a* rij . ru arroj £fc9) , ru 

> *»l l/TfS»*J» A fcif AT-5 C i iC J: 9 > 

&m'bm\zm7L2>z£&7?z ru ©* 

2tt, r 1 j ©ft*to«Xttia 
ru a>»**o«©^->o«t>t)fc rij ©«c*«2 

tt. r 1 J O**t0«, 1 fflXM: 2 fi© 3 

[0 0 5 7] /^->#AI§Ittl 3fc*V>T«F*l 

*^JA©£E*0*Hffc/^^->&ifAbfci:€r. 
>*r»ASnfc«Ft*WB^ (d, k) *ff*fla*«JB"T 
SiifcTSfca&Ktt, Jlj£<£> rij ©ftj&t2B©^ 

rij <0ft#l«<Z>/^— >Ttt, BfffiOfiSTdebfy 
[0 0 5 8] 



+ 1+ (d- (d-Si)) 



d- (d-Si)) 



■SCI 



3T2 



50 



(4 + D) try h^Sfc*/^— >*t?»-3T» roo 
ooooooo oj co/i^— x ro oooioooo 
u <ortjr—> % riooooiooooj co/^-> 
(ar, ^WHRHScD^^-^tv^) r« rooo 

0 1 0 0 0 0 Oj ©/^ — > (&T> *»«#<Z>/^ — 
» ^5la&a«LT84fS. fbt, 

[0 0 6 2] ^^.^±aiOlS3 2f-^-rJ:'5^> -*EHfA 
f*/^->bi «ttt<ODSV£, ^leUfA-rs^^- 
>bi (t^tfclf A"*"*/^— >b« |HI(©W^*^Jai CO 
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13 

[0 0 6 3] *»©/^->*6tt*«*«M) 

£ roj *«4«»tti,T^*£*fcJ: ro oooiooo 
o u <d/^->m«u ttttfc ro j ««4flitttb 
tv^s t«J4 ri ooooiooo oj $>rt$— 
iru "tnewi>0>££H rooooooooooj gq^ 

[0 0 6 4] WUSRLL (2, 7) ^ittt, 

/t*->SMfe@»l 2HU 6 (=2x (2 + 1) ) hTy 
h^^5/^->T^ot, rooioou , ri 

0 0 1 0 OJ IkXS fo 1 0 0 1 OJ <Z>3ffi&0D/^-> 
£«ftfl»<Z>/^ — >£U TioOOOOj, To 1 

ooooj , rooioooj , roooiooj , 
ro o o o l oj ro o o o o u ©6SS<£>/^ 

fc =K/ (Tcode +Tdc) 

[0 0 6 7] fc*3, WftKOttttflF^HIIcS^^tt-C 
#JAti±5fi<D (4, 22 ; 2, 5 ; 5) flF-SfT?F4 
K=0. 0 8TfcD, WAKR L L (2, 7) ^i^Tti 

K=0. u^T, (Teode+Tdc) t^N$ 

/^^-^iLfc (4, 2 2 ; 2, 5 ; 5) fj^td^tt 
*4S«»tt£H3fc3ftU RLL (2, 7) JERKSt* 

z>i&mft&&m4\zm'?. f^^^> cneo^3, 4 

yn&*€r<-r*. &m-r££, Dsv«m»tt**eis 
mzffl7LZ>zt&-czz>. 

[0 0 6 8] UT, /^^->*4IhII2S1 2*C%i$ 
tt&/^->tt, ±ai>fc«fc5fc/1*->»AlBl8U 3 

icffxn^o cco^m, seminal 4*>&ttDsv©« 

•^«««»^MI£E (*5Vitt*yN) $n&««»W 

[0069] *xntinifcmaio-« 

^Tct^tC, Sig^NRZlSILT. — 
lf7w*nfc±EW^*»B&Htr*8[WlHl»2 1 

T, ±E»^»3»JA£W£TS/T*->ft£ia»2 2 
KA^->BSHB2 2^6©W^*^lA&a-9{fc 
UT, 5c©7 ; -^*M&W*"rsa^ft;lalB2 3t, ft 
«U*#*«tt|-rSS YNC*ffl[HlB2 ^SYNC 

«aiiHi»2 4-e»ffl^n>tPiffl«^fc»^T, ±e^ 



14 



<on*—>ifi ri j ottrtt ro o l o o u <dm?— 
>&*KU m»<Drt9—>tfi rij rioo 

1 o oj <d/x*->£»ru *nwv<o£%\t ro 1 
o o 1 oj ©/^->&»!ts. fc*s* WScHft©/^ 

[0 0 6 5] — 5>y«§llHlBl 5fcL w** 

5/ hTffpA3tt££5te:* >383=lsl» 1 2S»/^ 

10 *->JfAHRl 3 «*«BS«mKTe.i. 

£mi«T B .«e httTEas 3 ts-rKJtwoMa&s- 

U *-f5>y«HI§H»l 5fck COS3t*^T» 
StiSBrJeiHIBTc.d. fcfy Mc£^T/^->«£[§l 

1 2&l£/^->jfAIin&& 1 3 ^SOTT*. 
[0 0 6 6] 

• • -SC3 

a? ^->i»*imk2 2*siMicr*^-f 5>y«aiHrB2 

[0 0 7 0] -tUT, &P§[Hli&2 1 (Cfci;, 

»Aia» 1 3 <Dmi3\ZttJttZrt*->t>m\i<tl1tR 
*MR#IB£W£U C©«F-^*2WBS/^^— >B*IeI» 

2 2R^SYNC^ffl(HK2 4(C««&-rSo T&fc^, 

S6wiwat£ ©aniens 2 1 n. x^-?^^ 

[0 0 7 1] SYNC»ffliaB2 4tt, HW«*f£*km 

— >3^»A^nr^*ficiH€Ji»tab, *kmra*K:s:^ 
T/t^->»aisi»2 2 ^K^r^o 

[0 0 7 2] /^->tt£0B2 2fck ^-f 

a*m£MiHTe.«e tf^ hrff Asn&tfffHRWB^s/^ 
«.d. hfy h-cifA3nr^-50T, iB^jcwarsct 

[0 0 7 3] «^ftlaIB2 3fl ^^->B*IhIB2 2 
50 [0 0 7 4] ?5KLT, **jKWCtt. «F^*3?«A«CBf 
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CD Tlj <0»K*^^T«WJBF^©DSVftlH«IT-5C: 

[0 0 7 5] (d, k) ^-^^^JAtC2 (d + 

1) Ify hflD*S&*-r-5^— >*»fjeBIBT..d.lf 
NRZI$il/t, DSVH^n 

rij ©RfcS^TJEBItf-ltODSVftMflirSJlt ^ 
[0 0 7 6] HfjeWWTe.i.lfyh**il«F*© 

[0077] if A"r*^->£ r i j <o»*t 
o, i, 2©3ajBo^^— >t-r«ca;fc±o, 

[0 0 7 8] 3=&, -*MsH? A~T2>/^ — >bi £Af5<Z>D 

S V < «ffc3 -fr* C t^T c-^c * 

^3 ( 1 /2) 



* [0 0 7 9] gi^SNRZ IfMLTW- 

[0 0 8 0] ±Jfi©«k5fc (d. k) 

Stt«5l>KCnHIT.i. #fiV^ -T3&:t)S«5!>^>d3&t 
[0 0 8 1] M^±^UfcEFMH (2, 1 0 ; 8, 

1 7 ; i) &n~c&Q. e«»*^jotfy br^Ti 

(4, 2 2 ; 2, 5 ; 5) «F*TKL S^ife^iT 
.•> «5TT*0* *:*:ECWHT... li2 3TTfe 
Z>o Tfct>*>, (4, 2 2 ; 2, 5 ; 5) AF^fcL EF 

til 9, 2 0 tbfc (4, 18 ; 2, 5 ; 6) 
(4, 1 9 ; 2, 5 ; 5) »f««*A6nT^-&. 
[0 0 8 2] 
«4] 
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19T 17T 14hit 
18T 19T 13hit 
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ASYNC 
BSYNC 




20T 19T libit 
1ST 18T ISbit 



[0 0 8 5] fcfe cne»W^3, 4Kl:fcVvr, 

CO 0 8 6] ZtlZO) (4, 18 ; 2, 5 ; 6) flF^ 
(4, 1 9 ; 2 t 5 ; 5) «F**TK*. (4, 2 2; 2, 

5 ; 5) #-5fc#-r*±iffii/fc MMfc-etosssyfl-r 

(«*RKHBT.,. ) \ztt?Z>nmi$:ffi&l>te^t 
MAtf (4, 1 8 ; 2, 5 ; 6) «F^fc:fe^ 



(ID W6-1 9 7 0 24 

20 

t, rooii oooooio oj <dl% 

te, flF-^^jAfct roooi 0 0 0 0 0 0 OOOOO 

0 0 0 0 0 0 0 1 0 0 0 0 * 0 OJ fc&D* 
WAOTffil 0 tf^y hit 1 1 bfy hBOHlc. &M<Z> 

mm & Rnt z>fc&\z±]&L 

z ro oooioooo Oj zmxTzt, Wt^Kmm 

«T.,i tt2iTt^o, n^m^m&vu^. ~z 

^> (4. 1 8 ; 2, 5 ; 6) «F#, (4, 1 9 ; 2, 
5 ; 5) fflF^tC^-UTfe^^^^dt^T^^T 

[0 0 8 7] Zin*><D (4. 18;2, 5 ; 6) 

(4, 1 9 ; 2, 5 ; 5) «F^*C5t#UT"b, IfActX 

i {0ft#o«Xtt2«©*8MH#/^ — > 

d + 1 fcfy McX^T£ft^SJ;5fcLTV>a. 
a? [0 0 8 8] ±»l,fc^->56£|5|Kl 2tt, «|*tf 

0 6i:§tcfc^^ ds v<nm&m&-? ^Dsvu-ffiei 

Bl2a^ /^->#}fA^n5it«Od+ 1 tfy h 
£K*T*ii«a • fiffctf y h$Q ! 3g[nJ& 1 2 b gDS 
Vff-gtU&l 2 a*>fc«»*ns4lHl#ATS/^-> 

<fc*<t 5 fc, ±iancffif • scat: y bxmm 

»l 2bl:EKftTV^tt«od+ 1 bTy Mc*t*^ 

[0 0 8 9] fit, /^->ftjgimKi 2cit m 

Sltt©d+ 1 If* MllJ^Snr, ttftod+ltf* 

+ 1 ify h«^T/^—>£»56-r*. 

[0 0 9 0] 
C*7J 

40 
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[0 0 9 13 



21 




(12) 

15 


22 


(dH)bit 


(dtl)bit 


±ffi(dtl)bit 


F#(d+l)bit 






±X0 


*(d+l)bit* 1 




1 ^2d5 


E^©(dfl)bit 


±X 0 


1 7i<£>£ 




±X0 


SmOCd+Dbit 


1 






35(d+l)bit£ I 


* * K?8] 
16 


(d+l)bit 


(d+l)bit 


_H£(dH)bit 


F&(d+l)bit 


£T0 


£T0 




£T0 


1 #$>5 


^CDCd+Dbit 


i£&cD(d+l)bit 


1 




tfifjOCd+Dbit 


fiBU©(dH)bit 


1 fi<&2> 


1 


Sff©(d+l)bit 


gf£cD(d+l)bit 



*&&f!¥6- 1 9 7 0 2 4 



[0 0 9 2] AfrWfcfck ±&CD^5, 6\Z7jk-r&o 

\z, n9—>wn Asnsacwatfitaod + 1 tf-/ h 

»1 tfy h£L#:«Li*<Z>8id + 1 tfy NWltLfc 
SKDfiC/^ — X X«l&2r>*tffcfcfc* (d, 

u tt«r©d + i tfyhKi*«^*n-r, ia«od + i 

+ 1 \fy hj&*ift«©d+ 1 tfy hT^ot, Tttd+l 

d+ltfy h*«**UfcfB2CD#RC/^->tU lit 
»©d+ 1 fcfy hfclrt*&3;*u St«Od+ 1 bfy hfc 

7h^T0T^^T, T&d + 1 \iv YffifcM<D& + 
1 t'y h"C^^^3cOK^/1^->, XtiiMfi(Dd+ 1 

[0 0 9 3] -T^fc-fe, «Atffkil>9>d*t4T»S 
(4, 1 8 ; 2, 5 ; 6) «F*f, (4, 1 9 ; 2, 5 ; 

5) jffcsbtn /t^->**»A*n5iamRtfa[ 
(=4 + 1) bfy bit ro o o o oj -cabs (1 

2 (2d+l) 

[0 0 9 8] ZZ\Z, TEasiC^tftfr^fitSt 



(=4 + 1) \fy h(DMlt^ roooooioo 
0 0J T»*»10fifi/^-X XttWitK rooi 

ooooiooj , roiooooioooj 
2o^tr£#tc, d = 4*»jar*SBlfl!>#RK/^- 

[0 0 9 4] mm<D5 tfy HiCl^nf, fi^CD 5 

fcfs> hjWa«©5fcfy hTfcoT, Tfi5lfyh*tro 
OOOOJ T**»2©R«/^^ — >, XteH^GDStf 
y h**»»bfe»2©#K<E/^->t'r-5. 
[0 0 9 5] i&fltt©5 try HciT^sm, |t|fe(Z>5tf 

VybOfi TOOOOOj TftoT, TfiCStTyhjWMO 
CD 5 tfy HT»§*3fl)SK/^- >, XteHlft© 5 tf 

[0096] EW2&(tfiaa<o5b!y htc-en-em^ 

A^ — >£\ ro 00001000 OJ 

"rAfr^/SSCfSii^tt TOOOOOOOOOOj (ZVS 
[0 0 9 7] 

■ ■ - St4 
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23 



[0 0 9 9] 

2d<k<2 (2 d + 1) 

[0 10 0] d)WHSt©£«N 

x = d/2 

[0 10 1] d 

x= (2d+l) /2 

[0102] jw^wiceu mx\tym^7 \zm-r£o 

\z. A^->*«»AStiSitB»»«il[«fiDx \Zy HZ 1 

a^sftfcv^sfc*, »4cd#e«eaw->£, **s>± 

&d+ 1 If y h<7>£ (MSBI) **&x + 1 If y h§£ 
l^T^^^^, Tffid+lHryhO&fcSx+llfy 



i0 



5£6 



• - -SC7 

*tfiaao2 (=4/2) Vybifi&iz ro Oj o<t^ 
tt, ^4<oMe/^->s ro oiooooio oj 

[0 10 3] 
»9] 



xbit 


xbit 


±{£(d+l)bit 


"FttCd+Dbit 




£T 0 


2&fr>£(x+l)bit 
i*l 


£rt>£(x+l)bit 
@£ 1 




£fr <oyb 
itBrt* 1 


£^S>ybita£ 
1 


£*»e>ybiti* 
1 


^jJr^zb 
itiri< 1 


*T0 


5fr£zbitS€- 
] 


H&^<c>zbit@-$- 
1 



[0 10 4] iMJoxtfy hfdi^sn-T, Sc^odx 
Ify h©5^<0^ey tf:y M^loWIt Sg4<7) 

£i tts, w*fc£itffl0>2 tfy h*t ro oj t&o 

X> S«0 2 If y hffi TO 1 j Ottlt y«2i^ 

Ds ^flMffiftrt* — ro 1 0 0 0 0 1 0 0 0J 30 

i"T«. «*tfii^©2ify hat rooj t&o 

*T\ itS<Z)2 If y h#* ri Oj (Dt^te. yttlift 
0, m4eD#Mfe/1^->S ri 00001000 Oj 

[0 10 5] tftijcoxlfy b(D5%<Dfi (LSBi) ^ 
6 z tfy hi^ltfcot, tftaoxlfy MC1*«#* 

llfyh©**>ezlftyHSltU Tffid+llfy 
KO^^z tfy h@ Sri f?Z>* «AtfBStt0 2bf!y 
h# ro Ij T&oT, Bt«<0 2lf y h# ro 0J (Dt 40 

ztti fB4©#Rte^^— ro 0 0 

0 1 0 0 0 0 1 J WAtfSflfflO 2 If y h 

a* ri oj TaboT, B«©2 if y ha* ro oj 

«u zte2 t.ur>. i4<z)^g/^->$ roooi 

0 0 0 0 1 Oj £-T£. 

[0 10 6] ±Jfib3t7;l^^yXA&RLL 
(2, 7) *BlfcafflLfcA#:Wt^ViTKg8"rs. ^ 

^->^#A$n4Bwawa«o 3 (=2 + 1) tr^ 

hrt« roooj (l**&3;nfcH) <h£te, 

*<&LSB£IB1 If y h£Lfc«h£©JB3 (= 50 



2+1) fcfy hO^^libfc TO 0 0 1 0 Oj 

fS i ©Rte/^^ — >, xtt«*.tt ro i o o i oj > 
riooiooj, rooioou ^^>i &2o$tr 
t^tc, d = 2**je-r5»icD*Ee^^->fr 

[0107] ttfflr<z>3if * hz i a«*S;*vj\ s^©3 

If* MC 1 fcStt, At* — ^<Z>±&3 

Ify h^B«©3 If 5/ hWot, T&3fc:>hat ro 
0 0J -C*SfB2COKfiAt*->\ xttiaa©3tryh 

[0 10 8] it«lrC0 3lfy hfcl^StU ia«©3if 
5/ M: 1 j^&snfcVitfrWU At*— ^0±&3 
tf^h** TOOOJ T&ot\ Ttfc3tfy h;WM>©3 
If y h"l?*5»3©EK;^->, XttiMtW>3lfy h 

3 <z>#s«EAt*— > trs. 
[0109] Kmamta©3ify hc^ni^ 

snstsit At*->£, ro 0 1 0 0J 1 
©^/^-X XffiM9<0 3lf3/ h£ttl£cD3tfy h 

LL (2, 7) ±E«4fc:*T*fl=rttJSfiL 

ftv^t^s, ro o o o o oj ©At*— >n««-c* 
[oiio] — iEscsjc^-r^frd^ftrsci^ 

S*4©#jRIEA<*->^ /^->*J»A$n5 
W«0D1 (=2/2) bTy hfcB-t*v>Tft£LTfcJ; 

iaffiRtfiaaoi tfy hwmz ro j o 
t€rtt* ^4<^)#^/^->$: ro i o o i oj 
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[0 111] feWi<Dl fcfy hifi COj T*ot, 
ltfyhtf* rij y[j:1^0s g§4<9#£; 

K/^->J£ ri 0 0 1 0 Oj £T£o 

[0112] «jsuiiMtr©i try bifi r i j t&ot, 
if* h# roj zttitft9» *4 

©#EIE/^->«r ro o i o o i j trr z>. 
[0 113] fit, AW->fcJfc@ttl 2cH +m 

#ats/^— >bi M^DSvt, ^EiJfA-rs^ 

ds v<h£2ra^U Jn»«oa»M[^/h«<a5J:'5 

>j5^1o;^->$MLT, /^->*PAIbI«H 3 
Kfttt-f*. /^->#Am»i 3B:, 

3 2 0T (*5Vittf t>*^lfy H T&5o 
[0 114] #<LT» (d, k) ttmkm\Z2 (d + 
1) tfy KOfi$S*-r^/^->SBfftWIHT«,d.lf 
:yhT?#AU /1^->^JfA$n/c?J-^^JB^NR 
ZI$iLt, DSV«W$*lfc*iHff-^&ffl*'rs|R 
fc* ^*->OTfA3n*M«©d+l fcfyhfcS^ 

d + l bfy fk^JKCWIBT.i. 

[0115] a*, *Kw\z±m<Dmmm\z%i%:-£nz> 

SCW-CtS. JWfcWfcfcJ:, (4, 2 2; 2. 

5 ; 5) «P#T«, ±BB»2fc^Tct5fc, 5 0 tfy h 
^5&D V 2 3T, 21T, 6 T^WBIT 3 {5J<DMe^ 
*DSBJB«-9 (ASYNC)<h, 2 IT, 2 3T, 6T©ffl 

HTf3i3©Ee*«afei;sra«i«-* ©swot© 2 as© 

HJBiWffl^Sns. (4 P 18; 2, 

5 ; 6) flF-ijTfA. ±fS^3IC^*r<tQ^ SOtfyh 
4|hIOKIE***U* 1 9T, 17T, 1 4bi 
t 3^Stt«n«ia^ (ASYNC)i:, 18T, 1 9 T\ 14 
bit j&>SfcsnJB«** (BSYNC)t©2«!H<OH«!«W 
fflV>Sn*o *&, (4, 1 9 ; 2, 5 ; 5) $F 

^Tte, ±12^4 (r^T^^IC, 5 0 \zy bfrZ&V, 
4®OR1&tfi3E.CZ>2 0T, 191\ llblttf>Sfc* 
Hfll«*f (ASYNC)t, 19T, 18T, 13bit*>S& 
3|s3S8{t*§- (BSYNC)t©2a*©H»|«^!Q«ffl^6n 

(cfi£oT/^^->S»Ab-r, DSVIWWSfr^. 
[0 116] 



(14) ^6- 1 9 7 0 2 4 

Srffl*"r«Ctfc«fcD, ffAUfcA^-XD rij CDS 

[0 117] (d, k) flF**#|fc2 (d+1) 

hOSS£*-r*/ , «^->SBfSPJllHT?»AU& 
«, NRZI&iibT, DSVHBSnfcSllflFfftlfl 
^T^>^<hicJ:0, J? AU;/^- rij cof&fcg 
^^T*WIW#OD S V £ t^T** 

iz* ^^->«jj*Asn&w#*W3&««F*»j*t»jaufc 

[0 118] Sfc, HfeiBIB&««*y 
fcD S VKIHJttSlS* 1 5 i: t3^W5. Tfct> 

[0 119] /^->SKOft*0. 1, 2 03 

[0 12 0] ^[nlJfAf 5/^->&t&0)DSV 

^HJf A*-*^*->£*fc»A**/t*->IB© 

[0 12 1] SEWfiWfcNRZ IgiSLt/^- 

>wtA3ftfc#^*M&B&u n^->timx^n 

[0 12 2] (d, k) n j %&m\Z2 (d+1) 

ify h©fi$s#-r5/t^->£Bf3emiHT#Au ^ 

?->tf&At£tlfc (d, k) »WH*NRZI«i 

it, d svMW2ntz£mn^*}hJj*tz>mz. 

— >jO*#A3tt*»«©d + 1 If y htcS^V^T, 
7h^v^ctf:i0, «^SfilBIIT,i. £g<-r 
[^M<^ffim?5:Ua0J] 

[SI 2] ±IB*ISSB<Z)»fPHa*«Wr5fc«e)©^-f 
[H3] (4. 2 2 ; 2, 5 ; 5) $m&Umi>rct% 
[134] RLL (2, 7) £M£«fflU&£#©a5iHflF 

5^? #ofi«#tt$^-ria"c*a. 
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